Cognitive behavioral therapy (CBT) is effective for a substantial minority of patients suffering from major depressive disorder (MDD), but its mechanism of action at the neural level is not known. As core techniques of CBT seek to enhance emotion regulation, we scanned 31 MDD participants prior to 14 sessions of CBT using functional magnetic resonance imaging (fMRI) and a task in which participants engaged in a voluntary emotion regulation strategy while recalling negative autobiographical memories. Eighteen healthy controls were also scanned. Twenty-three MDD participants completed post-treatment fMRI scanning, and 12 healthy volunteers completed repeat scanning without intervention. Better treatment outcome was associated with longitudinal enhancement of the emotion regulation-dependent BOLD contrast within subgenual anterior cingulate, medial prefrontal cortex, and lingual gyrus. Baseline emotion regulation-dependent BOLD contrast did not predict treatment outcome or differ between MDD and control groups. CBT response may be mediated by enhanced downregulation of neural activity during emotion regulation; brain regions identified overlap with those found using a similar task in a normative sample, and include regions related to self-referential and emotion processing. Future studies should seek to determine specificity of this downregulation to CBT, and evaluate it as a treatment target in MDD.
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Introduction
Major depressive disorder (MDD) is predicted to become the leading cause of disability by 2030 (Mathers et al., 2008) . While treatment with evidence-based cognitive-behavioral therapy (CBT) for depression produces remission in a minority of patients (DeRubeis et al., 2005; Elkin et al., 1989; Luty et al., 2007) , with comparable efficacy to other first-line antidepressant treatments (DeRubeis et al., 1999; Dobson et al., 2008; Trivedi et al., 2006) , these treatments leave many depressed patients with significant symptoms and impaired functioning despite vigorous treatment. Treatment selection for MDD involves trialand-error, due to the lack of known clinically useful moderators of treatment outcome. Task-based functional magnetic resonance imaging (fMRI) has been used to investigate neural predictors of treatment outcome with CBT for MDD and to map longitudinal changes produced by CBT in depression (Chuang et al., 2016; Forbes et al., 2010; Franklin et al., 2016; Fu et al., 2008; Ritchey et al., 2011; Siegle et al., 2006; Thompson et al., 2015; Yoshimura et al., 2013) , largely by examining the neural correlates of tasks that elicit negative affect.
Deficits in emotion regulation may contribute to depression risk (Hopfinger et al., 2016) and psychopathology. In fMRI studies of emotion regulation, differences in blood-oxygen-level dependent (BOLD) activity and connectivity have been identified in depression (Heller et al., 2009; Johnstone et al., 2007) . A key goal of CBT for depression is to develop improved capacities for voluntary regulation of emotion, accomplished through techniques including cognitive restructuring, behavioral activation, and behavioral experiments (Beck, 1995) . Indeed, recent evidence suggests that both in-person inpatient CBT for depression (Forkmann et al., 2014) as well a computer-based CBT intervention (Morris et al., 2015) lead to improvements in a form
